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FOMEWOR

This report was prepared by Hughes Aircraft Cnpany under Contract

No. AF 33(616)-8438. The contract was initiated under Project No. 7381,

Task No. 738103. The work was administered under the direction of the

Directorate of Materials and Processes, Aeronautical Systems Division,

with Mr. R.F. Klinger acting as Project Engineer.

Many persons have contributed to the program which this report

represents. The author wishes especially to acknowledge the contri-

butions of the following: J.J. Anders, J.W. Atwood, C.L. Blocher,

D.L. Grigsby, F.S. Harter, D.H. Johnson, H.T. Johnson, M.S. Neuberger,

and E. Schafer.
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ABSTRACT

The Electronic Properties Infomation Center has been established

to collect, index and abstract the literature on the electrical and

electronic properties of materials and to evaluate and compile the

experimental data frm that literature. A modified coordinate index

to the literature is machine stored and printed for manual use. The

Center publishes data sheets, summary reports, thesauri, glossaries,

and similar publications as sufficient information is evaluated and

compiled. This report consists of the compiled data sheets on

Polyethylene Terephthalate.

This report has been reviewed and is approved for publication.

Electronic Pr ies Information Center
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INTRODUCTION

In June 1961, a program was initiated under the direction of the

Air Force to collect, index and abstract the literature on the elec-

trical and electronic properties of materials and to evaluate and

compile the experimental data frcm that literature. Placed at Hughes

Aircraft Company in Culver City, California, the program, now called

the Electronic Properties Information Center, was originally intended

to cover ten major categories of materials: Semiconductors, Insulators,

Ceramics, Ferroelectrics, Metals, Ferrites, Perromagnetics, Electro-

luminescent Materials, Thermionic Ritters, and Superconductors.

During the first year, studies were completed on the Semiconductor

and Insulator categories; and Ceramics was discontinued as a separate

category and subsumed under the other nine. VocatJlary studies have

now been completed on all categories, and retrospective documentation

is virtually complete for Semiconductors and Insulators. A full index

to the literature is maintained; and publications such as data sheets,

summary reviews, glossaries, and thesauri are periodically issued.

The use of the Center and these publications are available to anyone

wishing information within the scope of the Center's objectives. A

full list of publications to date appears at the end of this report.

This report contains data sheets on Polyethylene Terephthalate.

The data sheets have been compiled direct from the literature.

Articles are allowed to accumulate in the system until it is judged

that a sufficient number are available on one material for adequate

1
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evaluation. The manual modified coordinate index is then used to

retrieve all literature on the material to be compiled. Bibliographies

are checked to make sure that valuable and relevant literature is not

overlooked. Then the assembled literature is given to the specialist

doing the evaluation and compilation.

Evaluation is confined to primary source data except when only

secondary citations are available. If equally valid data are avail-

able fram several sources, all are given. Data are rejected when

judged questionable because of faulty or dubious measurements, unknown

sample composition, or if more reliable data are available from another

source. Selection of data is based upon that which is Judged most

representative, precise, reliable, and covers the widest range of

variables. The addition of new data to a previously evaluated property

requires a reappraisal of the reported values. Older data may be

deleted if the new data are judged more accurate or representative.

After a thorough analysis and evaluation, the data is compiled

into data sheets which present it in its most optimum form. This will

be, primarily, but not limited to, curves or tabular fom. Where

possible, graphs are adapted directly from the original sources. If

this is not possible, they are drawn from data compiled from the articles.

Where thought important, notes are entered with each graph to help the

user,

The references, from which the data are drawn, are shown by

reference number below each graph with the full biblioraphic information

2
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at the end of the data sheets. The bibliography is referred to and

listed in the order of entry into the Center (accession Number).

This provides a quick cross reference into the index used with the

literature.

These data sheets were originally issued in loose leaf form in

June 1962. In response to numerous additional requests for copies,

they are beirg reissued at this time.

This ccmpilation deals only with Polyethylene Terephthalate as

an Insulator. Non-insulator data will be included in a future revision.

3
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MATERIALS DRMCRIPTION

Polyethylene Terephthalate (Mylar) is a thermoplastic, linear

polyester type of plastic material. Mylar is the registered trade

name of material made by the E.I. Du Pont Ccmpany. Other known

trade names are Terylene, Terafilm, and Videne. Mylar is available

in fiber form (under the rnme of Dacron) and films of various thick-

nesses and grades:

Type A - General purpose and electrical film

Type C - Por capacitor applications requirir high
temperature insulation resistance

Type D - Highly transparent film with a minimum
number of surface defects

The resin is produced by the esterification of ethylene glycol (
and terephthalic acid and is two-diwensional in structure. It has

the following molecular structure:

HH
I I

0 H H -n

where n signifies repetJtion of the monomer unit several thousand

times.

The film is oriented so that the nroperties are uniform in all

directions of the sheet. Most properties of the film are denendent

I
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upon this orientation. The films are tough; and when heated to

approximately 135PC, they exhibit a heat shrinkage. At 150C they

shrink rapidly and embrittle.

Mylar materials are widely used as sheets and tapes for insu-

lating capacitors, coils, motors, transformers, and electronic equip-

ment. The film is used extensively as the dielectric film in Mylar

capacitors.

5



MATERIALS CENTRAL
DATA HEETAENONAUtMCAL SYSTEMS DIVISION

ELECTRICAL AND ELECTRONIC PROPERTIESAIFOCSYTMCMAN

INSULATION MATERIALS Jme 1%

POLYETHYLEN TEREPHTHLATE

Corona Effects

Film Value

Tab).e 3. Corona resistance of untreated 2 mil thick Mylar cou~ared (Ref. 7]
with hylar treated with toluene diisocyanate vapor*

memo 6-? Wa mm

2-4 IOAN"

Table 1.2. Electrode and moisture effects
on corona, resistance. (Bef.5]
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MATERIALS CENTRALDATA SHEETAlFOCSYESCOAN
ARONAUTICAL SYSTEMS 

DIVISION

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS ,,, ".

P0LYMnIMrL TUREPI'RALATE

Corona Efects

2000 1

100000

C)r

0!

to

Wpde electrodes
200, IJ.LL

s•rr.ces. (Re..s3]

E4

12 35 7 10

Thickness mils

(Staple held between 1/2" d/am. squasre efte electrodes.

Figu~re I.I. Corona threshold voltages on dielectric
surfaces. [Ref. 3 ]

4.
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MATERIALS CENTRAL
DATA HEETAERONAUI.CAL SYMTMS DIVISIONDATAHEETAIR VFORCE SYSTEMS COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS a 9

PoLXymmamW MMMMHLAE

Corona Effect

000

00

1 44

0 0.101

t/c
Figure~~~~~ ~~~~~ 1.2. CooatIsodvlta ndeeti
500ace -s a" fucIo oftIeSdeeti

tiur 1..Crn thicshess inl uis on £'dielectric ntn

3.2) (Ref. 3]
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MATERIALS CENTRALDATA SHEET Al ORC SYSTEMS COMMAN
All FOCE SYSTEMS COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS .,,-

POLYETHYLENE TEREPHTHA1A TE

Dielectric Constant

Frequency Tewerature a'

6o cps 250C ( 77°F) 3.2
1500 C (3000F) 3.7
1550C (3110 ,i  2.67

1 kc 250 C 770? 3.1
1000C 212OF 2.62

1,,e 250C T770) 3.0
1550C (3110?) 2.88

Table 2.1. Dielectric constant as a function of (Ref. 6]

temperature and frequency.

(Saples measured at 1 kc. and 250C.)
Tes., Atmos., Time* Dielec.

6C %PH
100 8 3.33

Dry 49 3.29

8 3.30
75 23 3.27

"9 3.30

90 8 3.35
Dry 91 3.20

8 3.33
75 23 3.110

50 3.30

Before exposure 35

Table 2.2. T ffect of heat, moisture, and ageing on dielec- [Ref. 8]
tric constant. Accuracy of data - + 1.0%.
1l-mil Mylar sheet.
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MATERIALS CENTRAL
AERONAUTICAL SYSTEMS DIVISIONDA A S E TAll VOItCE SYSTE MS COMMAND 41

ELECTRICAL AND ELECTRONIC PROPERTIES AN

INSULATION MATERIALS , 16

POLYETHYUNE TMEEPHTHAIATE

Dielectric Constant

._ _ Inteixatel Do3a;ee Rads

Measurement Average of 10 Dielectric Constant

0 Average 3. o4
6 0.065

107  Average 2.98
S o.o46
t 2.323

108 Average 3.01
S 0.031
t 1. 416

109  Average 3.02
S 0.097
t o.576

Material: Mylar Tj-'e A, 2-mils thick,
to, of speciuenB Average of 10 per point.
Radiation: 2 mev electrons at a rate of 104 rads/minute.
Statistic3: Significance of difference between the means of
nonirradiated and irradiated material exists when t (for 18
degrees of freedom) exceeds 2.101, for a significance level of
+ 2.5%.

S - Standard Deviation
t - "t" test, an indication of the statistical significance

between the corresponding irradiated and unirrediated
groups.

Table 2.3. Effect of radiation dosage on dielectric constant. [Ref.1]

10



MATERIALS CENTRALDATA SHEETAIVOCSYTSCMAD
AERONAUTICAL SYSTEMS DIVISION

q AIR FORiCE SYSTEMS COMMAND

4o ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS

POLTiTYLTE,l TErTF2HTHALATh

Dielectric Constant

Does rate. 104 Ra /mine Dose rate, 107 Rad/±
Integrated Dielectric - Dielectric
Dosage, Rads Core tant S t Constant S t

0 3.44 O.065 3.O4 o.o65

107 2.98 .0O455 2.323 3.03 0.0660 0.200

108 3,01 0.0306 l.16 2.97 0.O497 2.804

109  3.02 0.0969 0.576 3.04 O.O548.8 0.000

Material: Mylar, Type A, 2 mils thick.
No. of specimens: Average of 10 samples per point.
Radiation: 2 mev electrons.
Voltage stress: 300 volt/second rise, rms, 60 cycles per
second.
Statistics: Significance of difference between the means of
non irradiated and irradiated material exists when t (for 18
degrees of freedom) exceeds 2.101, for a significance level of
+ 2.5%

S - Standard Deviation.
t - "t" test, am Indication of the statistical significance between

the corresponding irradiated and unirradiated groUps.

Table 2.4. Effect of dose rate and dosage on dielectric constant. (Ref.l]

iII
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MATERIALS CENTRAL
AERONAUTICAL SYSTEMS DIVISIOND A A S E TAll FORCE YTEMS COMMAND 4~

ELECTRICAL AND ELECTRONIC PROPERTIESA

INSULATION MATERIALS J,- 1962

POLYETHYLENE TE EPHTHALATE

Dielectric Constant

Dosage, Rads
Ambient 107 108 109

Air- ............. 3.03 ........ 2.98 ...... 3.04
Air........ .. *. .. 2.99. ..... 2.98........3.o
Helium. ........ .. 3.02. ...... 2.96 ........ 3.09
Oxyen .......... .. 2.99 ........ 2.98 ....... o3.03

Matrial: Mylar lype A, 2 mils thick.
No. of specimens: Average of 10 Rer point.
Radiation: 2 mev electrons at 10( rada/minute.
2-rail Mylar stored for 90 days in the ambient
atmosphere indicated.

1 Measurementa taken 24 hours following irradiation.

Table 2.5. Postirradiation effects in oxidizing and [Ref. 11
inert ambients upon dielectric constant of Mylar.
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MATERIALS CENTRAL
AERONAUTICAL SYSEMMS DIVISIONDA A HE TAll IFORCE SYSiTEMS COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS J,- 39

POLYETHYLENE TEREPHTHALATE

Dieleotric Constant

et Rate 10' rasau/inute. Dose 109 rads.

3.10 t3y1M. f il 2 ail thioLK

0 10

2.94 Pro - Post -

2.9o xrra, Irr _ -

0 40 " 80'o 16o 200 2o028
Tim after irradiation, hours

Figure 2,1. Postirradiation effects on dielectric constant. [ Ref. 1
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MATERIALS CENTRALDATA SHEETAl OESSTSCMAN

AERONAUTICAL SYSTEMS DIVISION
AIR FORCE SYSTEMS COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS Time 1962

POLYETHYLENE TEREPHTHALA TE

Dielectric Constant

_ Rate 107 rads/min. Dose 109 rads.

5 Hours to
U Reach
$ Specimen Steady

4 "Thickness, State

_ m cExperimental Mum Value

;3 3 13 2.. ....... 26

4)5.3 -.......... 60
T. 75 .......... 40

Calculated .
I I I i I a-I i Ii i

2 3 4 5 6 7 8

Thickness in Mile

Figpure 2,2, Percent decrease in dielectric constant (Ref. 21
imediately following irradiation as a function of thick-
nesse

114



MATERIALS CENTRALDATA SHEET Al OCESSES OMN

AERONAUTICAL SYSTEMS DIVISION

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS Two "9

POLYM n= TERPHALATE

Dielectric Strength

12

11

10-

'49

4:

cn 5

U4) ~ j 250 C

0 1500 C
2 ~ 21I0C o - Ref. 6 (average values

2 0 of 12 tests, at 60 cps,
250C)

0 - Ref. 14 (60 av)
1 K - Ref. 24011C)

c .~A - Ref. 1 (21 .CtypeA
0 2 3 4 5 IWylrp60cps, 20

ThIcknesep mile. S-Ref. 8 (2061

Figure 3. 1. Dielectric treqgth as a fivict lam of thi dines.
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MATERIALS CENTRALDATA SHEETUYUTMS DIVISION

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS Ju.e 1962

POLYEHLENE TEEPHl{ALATE

Dielectric Strength

8.0
101S deviation

700 "30 (thin Au) 4, \verage
(thin Au)

L lectrode

,n sapples
Sh.C tested

(thick Au)
3.0

40 (thick Au)

0 1 2 3
I'iU Thickness (ails)

Figure 3.2. Dielectric strength asa function
of thickness at 230 C. (Ref. 5]
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MATERIALS CENTRAL
AERONAUTICAL SYSTEMS DIVISION
ADS FORCE SYSTEMS COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS June 19Q

POLYMMUE TEREPHAIATE

Dielectric Streagth

9.0 (thick Au)

2 (thick Au)

7.0 J 4 (thick Au)

6.0 7 (thick Au)

U)V
0
' 5.o-

°r4t

C,

0 1 2 3
Film thickness (mile)

Figure 3.3. Dielectric stre th as a function
of thickmess at -180C. (Ref. 5]
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MATERIALS CENTRAL
ABUONAUTICAL 8YIl 8 DIVIBIONDA A S E TAIR FORCE UlETfIf COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES A

INSULATION MATERIALS am,- .2

P0LYZRYnIE TERUMMUCKAE

Dielectric Streqgth

7000 -

0 O 2 mil Mylar6000 a U8 ml Mylar

5000 I

4
o 4 I I "" Ism
to r rra

I) 2000 ,

1000 0

Note: Straight rise (2 kv/sea) breakdown s~rngth
of 2 mil Mylar film, 48ao v/ail (in air)

Figure 3. 14. Variation of dielectric strength vith
tim. [Ref. 31
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MATERIALS CENTRALDATA SHEETAlFOCSYTSCOMN
AERONAUTICAL SYSTEMS DIVISION
AIRL FORCE SYSTEMS COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS J,, 1962

POLYEWflIYLEE TEREPHALATE

Dielectric Strength

Control Specime a
co

13 -

• -12 -
.41

t o

101 IO "111
M 50 0 71 82 90 99

AcJng temperature, 0C

Figure 3.5. Agine of 0.5 Mil thick, Grade C du Pont Mylar in air, (Data
average of 20 samples.) [Ref. 8]

14

C'ontrol Specmens

'-: 4')

Aging Teuieratur,, oc

Figure 3.6. Aging of 0. 5 ujil thick, Grade C du Pont Wyla in uter, (Data
average of 20 saples. ) (Ref. 8]
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MATERIALS CENTRALDATA SHEET
AERONAUTICAL SYSTEMS DIVISION

ELECTRICAL AND ELECTRONIC PROPERTIES AIR FORCE SYSTEMS COMMAND

INSULATION MATERIALS June 1962

POLYLTHYLNE TEPTHAIUTE

Dielectric Strength

"Conirol Specime
~13

~12
4) -- , - - I i - I m

10.. I 3  A
Aging temperature, 0 C

Figure 3.7 Aging of 0.5 ail thick, Grde C du Pont MXylar 95% rel.
humidity, (Data average of 20 smples. [Ref. 8]

14

S Control pecimns

j 12

50 0 71 290 9
ACing teerature, OC

Fleure 3.8. AgIrg of 0.5 .1 thick, Grade C du Pont Kylar In 75% rel.
hiaidity, (Data average of 20 samples.) [Ref. 81
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MATERIALS CENTRALDATA SHEETAIFOCSSESCMMN
AERONAUTICAL SYSTEMS DIVISION

ELECTRICAL AND ELECTRONIC PROPERTIES 
AIR FORCE SYSTEMS COMMAND

INSULATION MATERIALS June 1.6

POLYBfIYLUNE TEREP!mAATE

Dielectric Strength

71 7
6 6
55

3
2 2

0 or *tII0 1 2 3 4 5 6 7 6 93on 0 24

Breakdowns in sequence No. of
Breakdowns

(a) (b)

Fiure 3.9. (a) Breakdown sequence and
(b) histogram for a single sample of
lA4-mi film (210C) (Ref. 51

Film
Thickness, Value

Property Milo Untreated Treated

Dielectric Strength
(in oil) 2 3340 v/E 3530 v/m

Table 3.1. Effect of treatment with toluene di isocyanate on
dielectric strength. (Ref. 7]

21



DATA SHEET P
ELECTRICAL AND ELECTRONIC PROPERTIES AIR FOvIE STMS COMAND

INUTION MATERIALS
P0LYE!HMaU 72MBUMAE

Dielectric Strength

16 16
14 1/4ail 1~4 1/2emil

12 1
10 10

8 8

6 /6

0i ' ,42!

0 1 2 3 4 5 7 8 1 2 3 4 5 6 7 8

16 E(Mv/cm) 16 (/)
14 1 i 14 2ai1

12 12
10 10

6 6
'4

0 0

Figure 3.10. Breaklw histopwa for various film thickness at 230C.
h%Thin (self-healing) electrodes, final valus. - I'eick electrodes.

(Hef. 5]
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MATERIALS CENTRALDATA SHEET Al OCESSE" OMN

AERONAUTICAL SYSTEMS DIVISION
All FORCE SYSTEMS COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS ,,,, 96

POLYETHYLENE TEREPHTHALATE

Dielectric Strength

Thickness Irradiated Unirradiated
D.S. 1478 v/mu 1471 v/il

%change 0.47%

5ila + 64v/il + 127 v/mil
3 T s4.3 % 78.6%t U.094

D.S. 2733 v/mil 2553 vmil
%change n1.6%

2.ml a + 220 v/mi. + 218 v/mil
S ; 8.0% 48.5%
t 1.749

D.S. - Average dielectric strength at breakdown.
a - Root-man-square deviation.
S - %oefficient of dispersion.
t test, statistical significance of the difference

ween the average breakdown strength of the corresponding
irradiated and unirradiated groups.

Table 32 Effect of radiation or dielectric strength (Data at 24 0C)
[Ref. 2]
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MATERIALS CENTRALDATA SHEET AWAn"SMSDVSO
ELECTRICAL AND ELECTRONIC PROPERTIES AIR ORCUI lYUTM8 COMMAND

INSULATION MATERIALS -= .f

POL waI T~~AAE

Dielectric Strength

0

42.6

-- 4.2



r~ATA SHEETMATERIALS CENTRAL
DATA HEETAERONAUTICAL SYSTEMS DIVISION

AIR FORCE SYSTEMS COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSOLTION MAERIALS J=0 1962

POLYE=HAJBE TMIMMTAIATE

Dielectric Strength

6.

j4.o

3-0

0 oaei as(ae1~Rd/m

inrtos abena. (Ret. 1] Rd/m

0 trd9 asi xgn
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MATERIALS CENTRAL
ASRONAUTICAL SYSTEMS DIVISION

LIECAIICA( AND ELECTRONIC PROPERTIES

U 'lglrLt; 0 1: ° ., .... W ="

INSULATION MATERIALS Jue 1962

POLYNfIYfLEE T ALATE

Dissipation Factor

1.5 L .
., ~ 1.0

5

100 140 160 2lao 260

Temperature, F

'.1. ! flcct cif toz,v'iatLre on dissrst'mn factor. [Ref. II]
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MATERIALS CENTRAL
ABNONAUTICAL IVITRMS DIVISIONDA A HE T ll FORtCE SYSITEMS COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS r" 3.9

P0LYN~HYLU TMUMIMMALAE

Disstation Factor

aDose rates a, b, c
o.I- 1o8 rad/min +

b w 107 rads/min
SO.1 T7 c- 106 rads/e/m, o.4,7_ -- \od~~~6 b-*~,c

0.45" - ' - " - i

0.4

o 1o1 1,02 lc.3 ioh lo5 lo6 ,,7 lo8 lo9
Integrated dosage, rads

Note. Av' rage of 10 samples represented by individual
points.

Figure 4.2. Effect on dissipation factor of radiation
dosge up to 109 rads on du Pont type A M lar, 2 mils
thick. [Ref. 1]
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MATERIALS CENTRAL
AERONAUTICAL SYSTEMS DIVISIONDATA SHEET AIR FORCE SYSTEM8 COMMAND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS 'me "9.

P0LY1K1UB T I 1f1XALAE

Dissipation Factor

Rate 107 rad/minute. Dose 109 rads

0,60050-

0.o%6-8

Io 0.0044

i I a , a I A a A a . . * •
0 40 50 120 160 200 240 280

rfhl TER f :'ATIOtJ, (:URS

Figure 4.3. POt-inrdM itm effects an dLeaipatiom factor. (Bert.1)
GL-- mm v at 1000 e.p.a.
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MATERIALS CENTRALDATA SHEET AIROAORC SYSTEMS COMMAN
AIROARCAL SYSTEMS DIOMSIND

ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS June 19Q

POLY'D"HYL!IIE T !!AIT

Dissalytion Factor

(Samples measured at 1 kc. and 250 C.)
To., Atmos., Time,

c. HDays Tan 8

100 8 .0o422
Dry "9 o.oo89

8 o. 0o&o
75 23 0.0035649 0.00313

90 8 0. 00415
Dry 91 0. 00575

8 0.00451
75 23 0.00410

50 0.00398
Before exposure 0.00

Table4.l Effect of temperature, moisture and aging [Re 81
on dissipation factor. (10 Rll. Mylar Sheet)
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MATERIALS CENTRADATA SHEET Al OC YSE"CMA

AERONAUTICAl BYTEMS DIVISU

ELECTRICAL AND ELECTRONIC PROPERTIES

INSUUTION MATERIALS June 19(

POLYE'TYLENE TERPHTHALAT

'issipation Factor

Dosage, Rads

Ambient 107 108 109

Dissipation Factors Per Cent

Air1  O.6 o.46 o.4,8
Air o. 0. o.4o o.2
Helium 0.35 0.37 0.40Omnen 0.43 0.44 0,42

Material: Kylar Type A, 2 mi3.s thick.
No. of specimens: Average of 10 or point.
Radiation: 2 mev electrons at 0 rads/minute.
2-mUil Mylar stored for 90 days in the ambient atmosphere
indicated,

]Ten.sureents taken 24 hours following irradiation.

Tpble 4.2. Postirradiation effects in oxidizii. ani" '.
inert ambients upon dissipation factor.
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MATERIALS CENTRALDATA SHEETAI OCSYTSCOAN
EARONAUTICAL SYSTEMS DIVISION

All FORKCE SYSTEMS COMMAND

( ELECTRICAL AND ELECTRONIC PROPERTIES

INSULATION MATERIALS

P0Y_., M TEREHMMATE

Insulation Resistance

1000C 5000 megohl .fdu (.25 Ml)
1300C 400 megoln mtds
1500 C 100 megolx mtds (.25 mi)

Note: Data based on wound capacitor sections.

Table 5.1 Wfect of temperature on Insulation [Ret. 4]
Resistance. [Ref. 7]

12- 
I - -

U)

10

0

0,0021 0.0023 0.0025 0.0027

l/T
The effect of temerature changes on the D. 0. re-
sistance of a crystalline sample is shown in iioh
log ot is plotted against reciprocal absolute temp-
oratre. The geomtrical factor for conversion frca
resistance R to resistivity p is p/R - 260 (based an
room tperature dimensions).
NOTEs Sample sie - 53 diam x O.5 = thick cut
from molded sheet. Sample of I. C. I. "Terylene,.

Figure 5.1. Plot of log1 0 (sample resistance) [Ref. 10 1
against l/T.
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POLYETHTLE TEREPHM~AIATE

Insulation Resistance

109

108

163
C?

Dow#D KegWoeftgeI

Figure 5.2. D-C resistance as a function of dosage for [Ref. 21
po1lyefthyens terephthalate. (Specien irradia ted with
the NRL Van de Graf generator with 2 3ev electrons at
the rate of 0.6 negaroentgens per houi over an area of
about 9 sq. inches. Specimens removed frmi radiation
field for measurement. Thickneses 0.0001 inch.)
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InV tion Resistance

Messurement Inviroients
Ageing Conditions Insulation Resistance (in olui)

Sample oc %W Time, 50% RH 2 days at 90% RH, 950.
No. Days 750 F. Max. Kin. Average

Control None > 2 x 1012  2 x 101 2  2 x 1012 2 x 1012

708 80 Air 25 > 2 x lo 1 3  6 x 108  3 x 10 8  4 x 10 8

879 90 Air 105 > 2 x 101 3 2 x 108  4 x lo 8 x 10T
4589 90 95 35 > 2 x 101 3  3 x 108 5 x 10T 2 x 108

5389 90 75 77 > 2 x 0 1 3  7 x 10 8  4 x 108  6 x 108

65S8 80 95 98 > 2 x 101 3  4 x 109  1 x 10 9  2 x 109

6788 80 75 10 >0 2 x lo 13  2 x 101 0  4 x 108  6 x lo9

- I - -- I _

_______VAU OBTAZn= AITER WASUNG

control None > 2 x 1013 >2 x 1012

879 90 Air > 2 x 10 13 >2 x 1012

1589 90 95 > 2 x lo 3 >2 x 1O1

Resistance measured in accordance with AMJlI metbod D 1202T-82 after cnItionin
the s80ple at 500 RH, 750F; and at 9% RE, 950F. At the lomr b=1tdIty and
tjeratne, the resistance vas above the range of the galvameter.

Table 5.2. infect of medium-teperakture on
(10 m,1l IMylaz, du Pont Oratl A [Ref. 81
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Power Factor

P-equTi pewrature Poer Factor

60 ope 250C (77OF) 0.3%
10 (3o00 F) o.64%

1550C 110F)0.72%

1 ko 25oC (77oF) 0.5%
100o0 (2120) 0.345

1 MO 25oC (77OF) 1,6%
____________ 1550C (31107) 1.396%

Table 6.1. wfect of freqiumcy and teqirature an (Ref. 141
Povor Factor. (Ref. 61

Surface Resistivity

250 C, 0% R.. <-10 1T0b

25P C. 100% R. He,. .8 x iO ol- .

Table 7.1. foct of oleture on 8urfaoe Resistivity. Refo. 4
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Volume Resistivity

I 250C (770F) 1 x 1019 ohnl-au

15oC (3000F) 1 x 1o13 ohm-cu

Table 8.1. Effect of temperature on volume resistivity. [Ref. 14]

0 nvt iol5 oba-cm,

0.7 x lol8 t o15 ohm-cm,

|1.2 x 1018 nvt 1012 ohn- J
Table 8.2. Irradiation effects on volume resistivity. [Ref. 9]
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